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Introduction

Figure 1. Photos of the rare Alabama Cavefish only found at Key Cave
near Florence in Lauderdale Co., Alabama. Photos provided by Dr.
Matthew L. Niemiller.
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Cave species are often among the most threatened on the
planet. Many cave organisms possess highly specialized
Target
traits, such as the absence of eyes or a lack of pigmentation,
have a limited ability to disperse, and often have
exceptionally small ranges that are easily upended by
pollution and other disturbances. These imperiled species
must be monitored to conserve what remains of subterranean
biodiversity.
Environmental DNA, or eDNA, offers a promising avenue
for monitoring cave species. eDNA can be used for quick and
cost-effective detection of species that are difficult to survey
with traditional methods.
In this study, we examined the efficacy of eDNA detection
for finding and monitoring the Alabama Cavefish
(Speoplatyrhinus poulsoni), a critically endangered species
found in northern Alabama.
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Figure 2. An example qPCR amplification plot. The five sets of purple
curves are a serial dilution of positive controls, and the group of blue
curves are positive replicates from a water sample collected at Key Cave.
Lines at the bottom are noise from negative sample wells and negative
controls.

Results
• We designed a qPCR assay that amplifies an 89-bp
fragment of the mitochondrial nd2 locus for the Alabama
Cavefish
• In silico and in vivo tests showed that no non-target species
were likely to be amplified with the assay
• The assay successfully amplified the positive control (a
synthetic gene sequence of Alabama Cavefish nd2) with a
lowest limit of detection of 1×10-6 ng/µl
• We successfully detected Alabama Cavefish eDNA at its
type locality in Key Cave, Lauderdale Co., AL, with
amplification in 5 of 24 sample wells
• We have not detected the presence of Alabama Cavefish in
any other caves or springs

Methods
•
•
•
•
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Water samples from 30 different caves and springs in
North Alabama were vacuum-filtered through 0.45-um
cellulose nitrate filter paper
eDNA was extracted from filters with Qiagen DNEasy®
kits
We designed a species-specific qPCR primer-probe
assay using Integrated DNA Technologies’ PrimerQuest
tool
We tested primer-probe assay both in silico and in vivo for
specificity to the Alabama Cavefish
We optimized primer-probe concentrations by screening
combinations of varying concentrations of primers and
probe
eDNA water samples were screened using the primerprobe assay via qPCR
Six qPCR replicates from each sample were screened
with both positive and negative controls

Discussion
• Given the successful amplification of Alabama Cavefish
eDNA from Key Cave water samples, eDNA may be a
feasible tool for detecting and monitoring both this species
and other endangered groundwater species
• Since no additional populations of the Alabama Cavefish
have been discovered to date, groundwater management in
Key Cave is essential to conserve this species
• Future eDNA analyses can and should be developed to
detect and conserve other endangered species, especially
in aquatic subterranean environments
• eDNA analysis is still a relatively new approach, so future
projects should aim to establish and perform best practices
for sample collection and analysis
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